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Abstract— Serious games for health are interactive games with 
a focus on health care, physical and mental fitness. As it is 
assumed that social support can also indirectly influence 
patient’s health condition, multiplayer online health games 
present an innovative approach of improving the player’s 
health condition. In this paper we present the health game 
prototype “Adventures in Sophoria” developed at the 
University of Duisburg-Essen with the goal of facilitating the 
intercommunication of teenagers during cancer treatment. 
Two versions of the game were implemented, one explicitly 
referring to cancer and an implicit version with no cancer 
content. In a between-subjects experimental study with a 
clinical sample, both versions were compared. Additionally, 
parents and nursing staff were interviewed in order to evaluate 
the demand regarding health games. Results suggest that the 
implicit game version yielded higher enjoyment and 
acceptance compared to the explicit version. 
Keywords-serious games, social games, health games, 
childhood cancer, game experience, evaluation 
I.  INTRODUCTION 
Every year, about 160,000 children and teenagers are 
diagnosed with cancer worldwide [20]. Even in 
industrialized nations with highly developed medical care 
systems, the disease is one of the most prominent causes of 
death among juveniles. While common treatments generally 
focus on fighting cancer on a physical level, disease 
consequences for young patients’ psycho-emotional 
development play a fundamental role in the process of 
coping with cancer [12], [19]. Moreover, cancer treatment is 
known to usually weaken the affected persons’ 
immunological system, forcing patients to be isolated from 
their social environment and therefore affecting their psycho-
emotional development [13].  
In this context, digital media offer a possibility of 
equipping juvenile cancer patients with a communication 
tool for staying in touch with classmates and friends during 
treatment periods and hospitalization [14]. In addition, new 
friendships with other patients may also be established to 
further support psychosocial coping [19]. In this paper, we 
present a social health game prototype and a community-
based approach to enforce patients to maintain relationships 
with friends, family and classmates. Furthermore the results 
of an empirical study conducted to evaluate the acceptance 
and demand for the developed social health game are 
presented. Findings from the game evaluation suggest that 
most patients enjoyed playing the implicit and explicit game. 
Additionally, interviews with parents and nursing staff show 
a generally positive perception of digital media as a means of 
improving the quality of life of juvenile cancer patients and 
facilitating communication about the disease.  
II. RELATED WORK 
The design of digital entertainment systems to ease the 
life of chronically ill patients has already been addressed in 
the past [10]. Although digital games may simply be used to 
entertain patients and distract them from pain [16], they also 
have been demonstrated to be a useful method for conveying 
disease-relevant information and positively influencing 
patients’ self-efficacy [2], [5], [11]. Furthermore, as research 
results suggest that patients engaging in online platforms 
show higher treatment compliance, experience less pain, and 
develop better coping strategies, several information 
platforms, online communities and digital games have been 
developed for juveniles with chronic medical conditions [8]. 
For example, STARBRIGHT World is an online community 
for chronically ill children offering supervised chat rooms, 
bulletin boards and mini games [18]. The CanTeen 
Interactive Village [3] and Onko-Kids Online [15] are web 
portals specifically developed for children and teenagers 
diagnosed with cancer, providing information about cancer 
and offering basic interaction features such as bulletin boards 
or chat rooms. Additionally, positive effects of online 
communities in order to overcome social isolation have also 
been discussed for older patients during breast cancer 
treatment [17]. 
Besides information platforms and online communities 
created for patients with chronic diseases, health games can 
also be employed to address motivational aspects and to 
facilitate patients’ communication and discussion about their 
medical condition. “Re-Mission” is a health game specially 
developed for juvenile cancer patients in order to strengthen 
their motivation to adhere to medication plans. In this game, 
the user steers a nanobot in order to fight cancer cells 
allocated in the patient’s organism. A clinical study [11] 
showed that the game intervention significantly improved 
treatment adherence and cancer-related self-efficacy of 
teenage patients undergoing cancer therapy. Although the 
effectiveness of the game has been well demonstrated and 
empirically secured, the game does not address 
communicational aspects through the integration of 
multiplayer features. However, Click Health Inc´s interactive 
health game series has taken such an approach by providing 
various health games with a two-player option. By this 
means, cooperation and social interaction between players is 
automatically fomented due to the players’ shared game goal 
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Figure 1. The game prototype Adventures in
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Figure 2: Mean values in both treatment conditions 
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FUTURE WORK 
study was to assess the 
 game and evaluate the 
e versions. In order to 
 cancer related issues, an 
additional game version with no disease reference was 
tested. Qualitative interviews with nursing staff and parents 
revealed an existing demand for a multiplayer online health 
game that fosters social interaction of children. Furthermore, 
most juveniles expressed the desire of having more contact 
to their friends, preferring interaction with them to the option 
of playing with other hospitalized children.  
Contrary to prior research findings, which demonstrate 
that a health game is perceived more positively if the disease 
is directly addressed [5], study results revealed that the game 
version with no cancer related content was better evaluated 
than the explicit version. Due to the small sample size, only 
participant’s positive affect was found to be significantly 
different between the game versions. Still, results analysis 
pointed towards the superiority of the implicit game version 
in most GEQ dimensions. Furthermore, interviews with 
nursing staff suggest that juvenile cancer patients would 
rather prefer to engage in activities that distract them from 
their medical condition than activities that remind them of 
their disease. However, parents’ interviews also suggest a 
need for an online environment especially designed for 
children with cancer, revealing a positive attitude towards an 
explicit health game version. Hence, the advantages and 
disadvantages of explicit and implicit health game versions 
have to be investigated within future research before study 
results can be further generalized.  
Future work in the context of digital game design for kids 
and teenagers with cancer includes the evaluation with a 
larger sample size, and the creation of an online game 
without direct references to disease-related content to offer 
an accessible leisure activity for juvenile cancer patients. 
Additionally, it is planned to integrate information about 
cancer through mini games and a community-based 
information portal, thus offering reliable information upon 
the user’s individual request. Thereby, it is possible to 
integrate positive aspects of games without explicit disease 
references and information about the disease in a virtual 
environment specifically addressing juvenile cancer patients. 
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